Studies on induced changes in growth patterns and polarity in roots of Vicia faba L.
Roots of Vicia faba were treated with colchicine (0.025%), or IAA (4.7×10(-6) M), or both, for 3 hours and fixed at various intervals over the following 11 days. The axis of spindle orientation and the distribution of mitotic figures, lateral root primordia and xylem vessel elements was examined in the apical 10 mm of median longitudinal sections of these roots.No effect of IAA was found on the orientation of the spindle. However, evidence was obtained indicating that the systems controlling the polarity of cell division and cell expansion differ in some way.The number of lateral root primordia formed was greater in roots treated with IAA or colchicine than in control roots. These primordia were always initiated adjacent to a xylem vessel. Thus, no primordium was closer to the apex than the most apical xylem vessel, suggesting that an endogenous factor involved in primordia initiation is transported in the xylem. The primordia which develop after colchicine treatment grow out as lateral roots; this is in contrast with those which form after IAA treatment and which do not undergo elongation. These results, which it must be emphasized apply only to the apical 1 cm of treated roots, indicate that lateral root primordia become sensitive to IAA at a certain stage in their development. Exogenous IAA acts as an inhibitor.The new meristem, which forms in the primary root apex after colchicine treatment, contains both diploid and polyploid cells, i.e. it was formed from cells that were unaffected and from cells that were affected by colchicine. Following colchicine treatment the size of the meristem shrinks and this can be prevented by treatment with IAA. This and other evidence presented here, suggests that IAA is a factor involved in the control of the size of the apical meristem in normal roots.